

Mean and Variance of a Geometric Distribution: Lesson Notes and Examples
Recall the following facts about the Geometric distribution:

The Geometric distribution models the number of times an experiment must be repeated until the first success is obtained.
Mean and variance of the Geometric Distribution

It can be shown that if 
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   (where q = 1 – p).

In using the Geometric distributions we have to assume the following:

· The outcomes of the trials are independent of each other;

· There are two possible outcomes to each trial;

· There is a constant probability of success.

Examination style question:

On a production line, 20% of completed items are faulty.  Each completed item is tested. The number of items that have been tested when the first faulty item is found is X.  

a)  Stating a necessary assumption, suggest an appropriate model for the distribution of X.

b)  Using your model, find P(X ≥ 4).

c)  Find the mean and variance of X.

Solution

a)  As we are counting until the first faulty item, the appropriate distribution is  X ~       

(remember to state the value of the parameter).

An assumption we need to make is …

b)  To find P(X ≥ 4) we can find 1 – P(X = 1) – P(X = 2) – P(X = 3).


P(X = 1) = 





P(X = 2) = 


P(X = 3) = 


Therefore, P(X ≥ 4) = 

c)  E(X) =

  Var(X) = 
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